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(57) ABSTRACT

Provided 1s an automatic salivation facilitating apparatus
including a first parotid gland massaging device which
massages user’s one-side parotid gland, a second parotid
gland massaging device which massages user’s other-side
parotid gland, a first fixing member which connects the first
and second parotid gland massaging devices and allows the
user to wear the automatic salivation facilitating apparatus,
a saltvation agent 1njection unit which 1s disposed to a lower
portion of one of the first and second parotid gland mas-
saging devices to periodically automatically inject salivation
agent, and a controller which operates a main body. The
automatic salivation facilitating apparatus utilizes a subman-

dibular gland massaging device together with the salivation
agent 1njection unit and the parotid gland massaging
devices, so that the effect of facilitating salivation can be
maximized.

13 Claims, 11 Drawing Sheets
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AUTOMATIC SALIVATION FACILITATING
APPARATUS

TECHNICAL FIELD

The present invention relates to a salivation facilitating
apparatus, and more particularly, to an automatic salivation
facilitating apparatus of automatically injecting a salivation
agent to stimulate a parotid gland and a submandibular gland
to facilitate salivation, so that toxins accumulated in a
salivary gland can be effectively discharged.

BACKGROUND ART

The thyroid gland 1s a butterfly-shaped organ that 1s
located below the thyroid cartilage in front of a bronchial
tube as a respiratory air way. The thyroid gland has a
function of producing and storing thyroid hormone and
sending the thyroid hormone to organs which requires the
hormones. Cancers occurring 1n thyroid are collectively
called thyroid cancers. The thyroid cancers are mainly
classified nto “well-differentiated thyroid cancers’ and
“other thyroid cancers”. In addition, the thyroid cancers are
classified into papillary cancer, follicular cancer, medullary
cancer, and anaplastic cancer (undiflerentiated cancer)
according to a histological shape, a source cell of cancer, and
a degree of differentiation.

All the differentiated thyroid cancers are treated through
thyroidectomy aiter diagnosis as possible. After the thyroid-
ectomy, thyroid hormone 1s administered to suppress thyroid
stimulating hormone (TSH), and the radioiodine therapy for
tull scanning using radioiodine and measuring serum thyroid
globulin 1s periodically performed 1n order to easily observe
recurrence and metastasis of the cancer. The radioiodine
therapy has eflects of assisting observation of the recurrence
of the thyroid cancer, reducing a recurrence rate, and
increasing lifetime of some patients.

However, the radioiodine administered into the body for
the radioiodine therapy 1s also stored in the salivary gland
and several organs such stomach. If the radioiodine 1s not
speedily discharged from the body, the radioiodine therapy
causes adverse eflect such as salivary gland intflammation
and radioactive inflammation of stomach. Particularly, the
salivary gland 1s vulnerable to the radioiodine, and the
damaged salivary gland 1s not nearly recovered. Therelore,
in order to reduce the damage to the salivary gland caused
by the radioiodine, 1t 1s important to remove the radioiodine
from the salivary gland by facilitating the salivation. In the
related art, a large amount of water 1s drunk or a candy or
sour food 1s eaten so as to facilitate the salivation to
discharge a large amount of saliva. However, in the above-
described methods, the radioiodine cannot be completely
removed. In addition, when the patient 1s 1n the sleep time,
the above-described methods cannot be used, so that there 1s
a limitation 1n effectively removing the radioiodine.

Korean Patent Application Publication No. 10-2000-
0037266 discloses a salivation apparatus and method of
manufacturing the same. The salivation apparatus i1s an
apparatus which 1s fixed to teeth to facilitate salivation 1n
order to solve the problem 1n the salivation. Although the
Korean Patent Application Publication discloses only the
method for stimulating the salivary gland located under the
teeth, the method for directly removing radioiodine from the
salivary gland 1s not disclosed. In addition, 1n the disclosed
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invention, since the mouth needs to be always opened, there
1s a problem in that moisture 1s evaporated so that the mouth

becomes dry.

DISCLOSURE
Technical Problem

The present invention 1s to provide an automatic saliva-
tion facilitating apparatus capable of eflectively removing
radioiodine 1n a sleep time as well as 1n a non-sleep time by
periodically injecting a salivation agent for salivation facili-
tation and by massaging a parotid gland and a submandibu-
lar gland which have the largest region among salivary
glands.

Technical Solution

According to an aspect of the present invention, there 1s
provided an automatic salivation {facilitating apparatus
including: a first parotid gland massaging device which 1s
arranged so as to correspond to a left-side parotid gland of
a user; a second parotid gland massaging device which 1s
arranged so as to correspond to a right-side parotid gland of
the user; a first fixing member which connects the first and
second parotid gland massaging devices and allows the user
to wear the automatic salivation facilitating apparatus; a
salivation agent injection unit which 1s disposed to a lower
portion of one of the first and second parotid gland mas-
saging devices to periodically automatically mject a saliva-
tion agent; and a controller which includes a control umit
which controls the first and second parotid gland massaging
devices and the salivation agent injection unit and a power
supply unit which supplies power to the first and second
parotid gland massaging devices and the salivation agent
injection unit.

In the automatic salivation facilitating apparatus accord-
ing to the above aspect, the automatic salivation facilitating
apparatus may further include a first submandibular gland
massaging device which 1s arranged so as to correspond to
a left-side submandibular gland of the user; a second sub-
mandibular gland massaging device which 1s arranged so as
to correspond to a right-side submandibular gland of the
user; and a second fixing member which connects the first
and second submandibular gland massaging devices and
allow the automatic salivation facilitating apparatus to be
worn to a user’s chin, wherein the first and second subman-
dibular gland massaging devices are connected to the first
and second parotid gland massaging devices, respectively,
and are controlled to operate by the control unit.

In the automatic salivation facilitating apparatus accord-
ing to the above aspect, each of the first and second parotid
gland massaging devices may include: a first step motor; a
conveyor which 1s connected to the first step motor to be
moved 1n one direction according to driving of the first step
motor; and a first massaging member which 1s fixed on a
surface of the conveyor to be moved in one direction
together with the conveyor.

In the automatic salivation facilitating apparatus accord-
ing to the above aspect, the first massaging member may
include: a connection bar of which the one side 1s connected
to the surface of the conveyor; and a rotation ball which 1s
disposed to the other side of the connection bar.

In the automatic salivation facilitating apparatus accord-
ing to the above aspect, each of the first and second parotid
gland massaging devices may further include a second step
motor which 1s arranged between the first massaging mem-
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ber and the conveyor, the connection bar may be configured
so that the one side thereof 1s connected to the second step
motor, and the connection bar may be configured to be bent
at a predetermined angle so that the other side thereof is
circulated while rotating 1n a circle having a predetermined
range by driving of the second step motor.

In the automatic salivation facilitating apparatus accord-
ing to the above aspect, the connection bar may be config-
ured with an elastic member, and the rotation ball may be
formed 1n one of semispherical and spherical shapes.

In the automatic salivation facilitating apparatus accord-
ing to the above aspect, the salivation agent injection unit
may include: a salivation agent syringe which 1s configured
to include a cylinder which contains a salivation agent and
where an outlet for ejecting the salivation agent 1s formed at
the one side thereof and a plunger which 1s moved along an
imner side of the cylinder; a third step motor; a gear
mechanism which 1s configured to include a primary gear
which 1s connected to the third step motor and a plurality of
secondary gears which are moved 1n engagement with the
primary gear; a plunger moving screw which is rotated in
connecting to the last secondary gear in the gear mechanism;
a plunger gasket which 1s disposed 1n an 1mner portion of the
cylinder of the salivation agent syringe and disposed to the
one side of the plunger to adjust an internal pressure of the
cylinder according to the movement the plunger gasket; and
a plunger fastening nut which 1s disposed to the other side
of the plunger opposite to the plunger gasket and 1s moved
in engagement with the rotation of the plunger moving
screw to move the plunger, so that the salivation agent
injection amount can be adjusted.

In the automatic salivation facilitating apparatus accord-
ing to the above aspect, the salivation agent injection unit
may include a salivation agent injection tube of which the
one side 1s connected to the outlet of the salivation agent
syringe and of which the other side 1s disposed 1n a user’s
oral cavity and which 1s configured with a flexible material.

In the automatic salivation facilitating apparatus accord-
ing to the above aspect, the salivation agent injection unit
may further include an injection tube fastening member
which fastens the salivation agent injection tube to the user’s
oral cavity, and which the injection tube fastening member
1s fixed to user’s teeth.

In the automatic salivation facilitating apparatus accord-
ing to the above aspect, each of the first and second
submandibular gland massaging devices may include: a
fourth step motor; a rotation plate which 1s rotated in
connection to the fourth step motor; a second massaging
member which massages a submandibular gland; and a
connection member of which the one side 1s connected to a
position shifted from the center of the rotation plate and of
which the other side 1s connected to the second massaging,
member.

In the automatic salivation facilitating apparatus accord-
ing to the above aspect, the control unit may further include
an external setting unit which can set operation conditions
externally, and the control unit may be operated according to
the conditions set by the external setting unat.

In the automatic salivation facilitating apparatus accord-
ing to the above aspect, the automatic salivation facilitating
apparatus may further include a third fixing member which
connects the first and second parotid gland massaging
devices and 1s disposed at a predetermined angle with
respect to the first fixing member.

In the automatic salivation facilitating apparatus accord-
ing to the above aspect, each of the first and second parotid
gland massaging devices may include: a plurality of piston
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units which are aligned in one direction; and a plurality of
first massaging members which are fixed to the respective

piston units to perform a reciprocating motion forwards by
driving of the piston units, and the control unit may control
the piston units to sequentially perform the reciprocating
motion.

In the automatic salivation facilitating apparatus accord-
ing to the above aspect, the piston units may be systemati-
cally connected to each other, so that the piston units are
driven by using one first step motor or so that the piston units
are separately driven by the respective first step motors.

In the automatic salivation facilitating apparatus accord-
ing to the above aspect, each of the first massaging members
may 1include: a connection bar of which the one side 1s
connected to a surface of the piston unit; and a rotation ball
which 1s disposed to the other side of the connection bar.

In the automatic salivation facilitating apparatus accord-
ing to the above aspect, each of the first and second parotid
gland massaging devices may further include a first contact
portion which 1s disposed 1n front of the first massaging
member and 1s configured with a disposable cover made of
a waterprool material so that the first contact portion 1is
replaced after the use of the automatic salivation facilitating,
apparatus.

In the automatic salivation facilitating apparatus accord-
ing to the above aspect, the connection bar may be config-
ured with an elastic member, and the rotation ball may be
formed in one of semispherical and spherical shapes.

Advantageous Ellects

The automatic salivation facilitating apparatus according
to the present invention includes a salivation agent injection
umt which periodically automatically injects a salivation
agent, so that 1t 1s possible to minimize a staying time of
toxins 1 a salivary gland by periodically injecting the
salivation agent 1n the sleep time and it 1s possible to obtain
periodic salivation and saliva discharging even 1n the non-
sleep time.

In addition, the automatic salivation facilitating apparatus
according to the present invention includes massaging
devices for massaging a parotid gland and a submandibular
gland, so that i1t 1s possible to effectively discharge toxins
stored 1n the salivary gland by facilitating salivation.

In addition, the automatic salivation facilitating apparatus
according to the present invention massages a parotid gland
in one direction, so that toxins are prevented from being
stored 1n the body but the toxins are allowed to be easily
discharged.

In addition, the automatic salivation facilitating apparatus
according to the present invention utilizes a submandibular
gland massaging device together with a salivation agent
injection unit and a parotid gland massaging device, so that
the effect of facilitating the salivation can be maximized. As
a result, the automatic salivation {facilitating apparatus
according to the present mnvention can be used for a variety
of disease requiring continuous salivation as well as for
removing radioiodine from the salivary gland. In addition,
the automatic salivation facilitating apparatus according to
the present invention can be used for maintaining the
functions of the salivary gland by continuously stimulating
the salivary gland and can be used for preventing and
treating disease of the oral cavity and teeth caused by a
decrease in the salivation.

On the other hand, the automatic salivation facilitating
apparatus according to the present invention includes an
external setting unit so that a salivation agent injection
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period, a massaging time and interval can be adjusted, and
thus, 1t 1s possible to effectively toxins from the salivary
gland with optimal conditions according to an individual
person.

In addition, the automatic salivation facilitating apparatus
according to the present mvention includes several fixing

members, so that the automatic salivation facilitating appa-
ratus can be stably fixed in the using time and can be
comiortably worn by the user without separation from the
user 1n the sleep time.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a schematic diagram illustrating an automatic
salivation facilitating apparatus according to a first embodi-
ment of the present invention.

FIGS. 2A to 2D are schematic diagrams illustrating a
structure of a first parotid gland massaging device according
to the first embodiment of the present invention.

FIGS. 3A and 3B are schematic diagrams illustrating a
structure of a salivation agent 1njection unit of the automatic
salivation facilitating apparatus according to the first
embodiment of the present invention.

FIG. 4 1s a diagram illustrating an example where the
automatic salivation facilitating apparatus according to the
first embodiment of the present mmvention 1s worn.

FIGS. SA and 5B are a schematic diagram illustrating a
structure of a controller of the automatic salivation facili-
tating apparatus according to the first embodiment of the
present mvention.

FIG. 6 1s a schematic diagram illustrating an automatic
salivation {facilitating apparatus according to a second
embodiment of the present invention.

FIG. 7 1s a schematic diagram illustrating a structure of a
first submandibular gland massaging device of the automatic
salivation facilitating apparatus according to the second
embodiment of the present invention.

FIG. 8 1s a diagram illustrating an example where the
automatic salivation facilitating apparatus according to the
second embodiment of the present invention 1s worn.

FIGS. 9A, 9B and 9C are schematic diagrams 1llustrating,
a structure of a first parotid gland massaging device accord-
ing to a third embodiment of the present invention.

BEST MOD.

(Ll

Hereinafter, structures and operational principles of auto-
matic salivation facilitating apparatuses according to exem-
plary embodiments will be described 1n detail with reference
to the attached drawings.

First Embodiment

FIG. 1 1s a schematic diagram illustrating an automatic
salivation facilitating apparatus according to a first embodi-
ment of the present invention. Referring to FIG. 1, the
automatic salivation facilitating apparatus according to the
first embodiment of the present invention 1s configured to
include a first parotid gland massaging device 100, a second
parotid gland massaging device 100, a first fixing member
110, a salivation agent 1njection unit 120, and a controller
130.

The first and second parotid gland massaging device 100
massages two parotid glands of a user. The first fixing
member 110 connects the first and second parotid gland
massaging devices 100, which are disposed to massage the
two parotid glands of the user, to each other and allows the
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user to wear the automatic salivation facilitating apparatus.
The salivation agent injection unit 120 1s disposed to a lower
portion of one of the first and second parotid gland mas-
saging devices to periodically automatically nject a saliva-
tion agent. The controller 130 1s configured to include a
control unit 132 which controls the first and second parotid
gland massaging devices and the salivation agent 1njection
unit as components of the automatic salivation facilitating
apparatus and a power supply unit 134 which supplies power
to the first and second parotid gland massaging devices and
the salivation agent injection unit as components of the
automatic salivation facilitating apparatus.

Hereinatter, structures and operational principles of the
first and second parotid gland massaging devices 100 and
the salivation agent 1njection unit 120 will be described 1n
detail with reference to the drawings. First, the first and
second parotid gland massaging devices 100 are described.
The first and second parotid gland massaging devices have
the same structure and operational principle, and thus, only
one thereof will be described. FIGS. 2A to 2D are schematic
diagrams 1illustrating a structure of a first parotid gland
massaging device according to the first embodiment of the
present invention. Referring to FIG. 2A, the first parotid
gland massaging device 100 of the automatic salivation
facilitating apparatus according to the present invention 1s
configured to include a first step motor 102, a conveyor 104,
and a first massaging member 106.

The conveyor 104 1s connected to the first step motor 102
at the center thereof, so that the conveyor 1s moved 1n one
direction to operate according to driving of the first step
motor 102. On the other hand, 1n order to increase operation
ciliciency of the conveyor 104, the parotid gland massaging
device 100 may include one or more step motors. In the case
where the parotid gland massaging device includes one step
motor, 1t 1s preferable that the one step motor 1s disposed at
the center of the conveyor 104 to operate the conveyor 104
to rotate. In the case where the parotid gland massaging
device 1includes at least two step motors, 1t 1s preferable that
the step motors are disposed at positions so that the conveyor
104 can be efliciently operated.

The first massaging member 106 1s fixed on a surface of
the conveyor 104 to be moved 1n one direction according to
the operation of the conveyor 104, so that the first massaging
member 106 massages the parotid gland. Referring to FIG.
2B, the first massaging member 106 1s configured to include
a connection bar 107 of which the one side 1s connected to
the surface of the conveyor 104 and a rotation ball 108
which 1s disposed at the other side of the connection bar 107.
On the other hand, the first parotid gland massaging device
100 1s configured so that at least two first massaging
members 106 are disposed 1n a predetermined 1nterval on the
surface of the conveyor, so that massage can be effectively
performed. Since the conveyor 104 does not perform a
reciprocating motion but performs a straight-line motion in
one direction, 1n comparison with one massaging member 1s
included, 1n the case where at least two massaging members
are included, 1t 1s possible to eflectively perform a larger
amount of massaging within the same time.

In addition, the first parotid gland massaging device 100
further includes a second step motor 109 between the {first
massaging member 106 and the conveyor. The connection
bar 107 of the first massaging member 106 1s configured so
that the one side of the connection bar 107 1s connected to
the second step motor 109, and the connection bar 107 1s
configured to be bent at a predetermined angle so that the
other side thereof 1s circulated while rotating in a circle
having a predetermined range by the driving of the second
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step motor 109. Referring to FIG. 2C, 1t can be understood
that the first massaging member 106 1s moved 1n one
direction while rotating 1n a circle having a predetermined
range. The movement of the first massaging member 106
turther stimulates the parotid gland, so that the salivation 5
facilitation can be maximized.

In addition, 1t 1s preferable that the connection bar 107 1s
configured with an elastic member so as not to exert an
excessive stimulus on the face, and when the rotation ball
108 1s 1n close contact with the face, the connection bar 107 10
1s bent and moved 1n accordance with the face, so that the
parotid gland can be massaged with an appropriate force. In
addition, it 1s preferable that the rotation ball 108 1s formed
in a semispherical or spherical shape so as to smoothly
massage the face. 15

Referring to FIG. 2D, the parotid gland massaging device
100 of the automatic salivation facilitating apparatus having
the above-described configuration according to the present
invention 1s simply moved in one direction or 1s moved 1n
one direction while rotating in a circle having a predeter- 20
mined range. Therefore, the toxins stored in the parotid
gland 1s prevented from being tlowed into the body and 1s
discharged. In addition, the parotid gland 1s stimulated to
tacilitate the salivation, so that the toxins can be eflectively
discharged into the oral cavity. In addition, since the parotid 25
gland 1s the largest salivary gland among the human salivary
glands, toxins can be more eflectively removed by massag-
ing the parotid gland than by massaging other salivary
glands.

On the other hand, the first parotid gland massaging 30
device 100 may further includes a first contact portion 1035
which 1s disposed in front of the first massaging members
106. The first contact portion 105 needs to mimmize the
stimulus exerted on the face by the motion of the first
massaging members 106 and needs to allow the first mas- 35
saging members 106 to smoothly be moved. In addition,
since radiolodine may be discharged in form of saliva and
sweat, the first contact portion 1035 which 1s in direct contact
with a patient’s skin may be contaminated with radioactivity,
so that the reuse of the first contact portion 105 1s restricted. 40
Therefore, the first contact portion 105 1s configured with a
disposable cover made of a waterprool material, so that the
first contact portion 105 can be replaced after the use of
automatic salivation facilitating apparatus according to the
present mvention. 45

Next, the salivation agent injection unit 120 will be
described.

FIGS. 3A and 3B are schematic diagrams illustrating a
structure of a salivation agent 1njection unit of the automatic
salivation facilitating apparatus according to the first 50
embodiment of the present invention. Referring to FIG. 3 A,
the salivation agent injection unit 120 1s configured to
include a thuird step motor 121, a salivation agent syringe
122, a gear mechanism 123, a plunger moving screw 124, a
plunger gasket 125, and a plunger fastening nut 126. 55

The salivation agent syringe 122 1s configured to include
a cylinder 122a which contains a salivation agent and where
an outlet for ejecting the salivation agent 1s formed at the one
side thereof and a plunger 1226 which 1s moved along the
inner side of the cylinder 112a4. On the other hand, a 60
salivation agent 1njection tube 127 of which the one side 1s
connected to the outlet of the salivation agent syringe 122
and of which the other side i1s disposed 1n the user’s oral
cavity 1s disposed to the outlet of the salivation agent syringe
122 so that the salivation agent can be accurately injected 65
into the user’s oral cavity. The salivation agent 1njection tube
127 1s configured with a flexible, harmless material. In this

8

embodiment, silicon may be used. In addition, the salivation
agent 1njection unit according to the present invention may
further include an injection tube fastening member 128
which can fasten the salivation agent injection tube 127. The
injection tube fastening member 128 fastens the salivation
agent 1jection tube 127 so as to be accurately positioned 1n
the oral cavity when the user 1s 1 the sleep time or 1n the
non-sleep time. In this case, the distal end of the imjection
tube 1s allowed to be positioned at the portion sensing a
vinegary taste, so that 1t I possible to maximize the effect of
the salivation agent. Referring to FIG. 3B, in the present
invention, the ijection tube fastening member 128 may be
fixed to the user’s teeth so as to fasten the injection tube.

The gear mechanism 123 i1s configured to include a
primary gear which 1s connected to the third step motor 121
and a plurality of secondary gears which are moved 1n
engagement with the primary gear. The plunger moving
screw 124 1s rotated 1n connection to the last secondary gear
in the gear mechamsm 123. The last secondary gear 15 a
secondary gear which has no gear moved by the secondary
gear, among the secondary gears which are moved 1n
engagement with the rotation of the primary gear connected
to the third step motor 121.

The plunger gasket 125 1s disposed in the inner portion of
the cylinder 122a of the salivation agent syringe 122 and
disposed to the one side of the plunger 1225. According to
the movement of the plunger gasket 1235, the internal pres-
sure of the cylinder 122a can be adjusted. The plunger
fastening nut 126 1s disposed to the other side of the plunger
12256 opposite to the plunger gasket 125 and 1s moved 1n
engagement with the rotation of the plunger moving screw
124 to move the plunger 1225, so that the salivation agent
injection amount can be adjusted.

Hereinbelore, the parotid gland massaging device 100 and
the salivation agent injection unit 120 of the automatic
salivation facilitating apparatus according to the first
embodiment of the present mmvention were described 1n
detail. Hereinaftter, the structure of the automatic salivation
facilitating apparatus mncluding the parotid gland massaging
device 100 and the salivation agent imjection unit 120 will be
described 1n detail.

The first and second parotid gland massaging devices 100
having the above-described configuration are disposed to the
positions corresponding to the left-side and night-side
parotid glands so as to massage the user’s parotid glands,
and the first and second parotid gland massaging devices are
fixed by a first fixing member 110. Since the users are
different 1n size of head and the fixing positions thereof are
different according to the users’ preference, the first fixing
member 110 1s configured so that the first fixing member 110
can be deformed. In addition, the first fixing member 100
may include wire lines which connect the controller 130 and
the power supply unit 140 to the first and second parotid
gland massaging devices 100 and the salivation agent injec-
tion unit 120.

In addition, due to the user’s movement in the sleep time,
the automatic salivation facilitating apparatus may not be
fixed but separated from the user. Therefore, 1n order to fix
the automatic salivation facilitating apparatus, the automatic
salivation facilitating apparatus may additionally include a
second fixing member 160 and a third fixing member 180.
FIG. 4 1s a diagram illustrating an example where the
automatic salivation facilitating apparatus according to the
first embodiment of the present immvention is worn. The
second fixing member 160 1s connected to the main body.
More specifically, the second fixing member 160 1s con-
nected to the other side of the main body opposite to the one
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side thereol connected to the first ixing member 110. In the
case where the user wears the first fixing member 110 on the

user’s head, the second fixing member 160 may be worn so
as to prop the chin. The third fixing member 180 1s an
auxiliary fixing member which 1s allowed to completely fix
the automatic salivation facilitating apparatus according to
the present invention. The third fixing member 180 may be
worn so as to surround the user’s head. Similarly to the first
fixing member 110, the second fixing member 160 and the
third fixing member 180 are configured so that the second
fixing member 160 and the third fixing member 180 can be
deformed 1n accordance with the user’s head.

FIGS. 5A and 5B are schematic diagrams illustrating a
structure of a controller of the automatic salivation facili-
tating apparatus according to the first embodiment of the
present mvention. Referring to FIG. 5A, the controller 130
1s configured to include a control unit 132 which controls
components of the automatic salivation facilitating appara-
tus and a power supply unit 134 which supplies power to the
components of the automatic salivation facilitating appara-
tus. The controller 130 can control salivation facilitating
conditions such as a massaging period, a one-massaging
time, a salivation agent injection amount, and a salivation
agent 1njection period. In addition, referring to FIG. 5B, the
controller 130 may further include an external setting unit
500 through which the user can directly input the conditions
described above.

The automatic salivation facilitating apparatus having the
above-described configuration according to the first embodi-
ment of the present invention periodically automatically
massages the parotid gland 1n the non-sleep time as well as
in the sleep time, so that the toxins stored in the salivary
gland can be discharged in a short time. In addition, since the
massaging 1s performed so as to push the toxins out 1n one
direction, the toxins cannot be flowed into the body but
discharged. The salivation agent as a maternial for facilitating
the salivation 1s periodically automatically injected, so that
it 1s possible to more eflectively remove the toxins through
the massaging.

Second Embodiment

Hereinatter, structures and operational principles of an
automatic salivation facilitating apparatus according to a
second embodiment of the present invention will be
described 1n detail with reference to the attached drawings.
Although the structure of the automatic salivation facilitat-
ing apparatus according to the second embodiment 1s similar
to that of the automatic salivation facilitating apparatus
according to the first embodiment, the automatic salivation
tacilitating apparatus according to the second embodiment
turther includes first and second submandibular gland mas-
saging devices.

FIG. 6 1s a schematic diagram illustrating an automatic
salivation facilitating apparatus according to the second
embodiment of the present invention. Referring to (a) of
FIG. 6, the automatic salivation facilitating apparatus
according to the second embodiment of the present inven-
tion 1s configured to include a first parotid gland massaging
device 600, a second parotid gland massaging device 600, a
first fixing member 610, a salivation agent injection unit
620, a controller 630, a second fixing member 660, and first
and second submandibular gland massaging devices 650.
The components of the second embodiment are the same as
those of the first embodiment except for the submandibular
gland massaging devices 650, and thus, description of the
same components 1s omitted.
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FIG. 7 1s a schematic diagram 1llustrating a structure of a
first submandibular gland massaging device of the automatic
salivation facilitating apparatus according to the second
embodiment of the present invention. Since the first and
second submandibular gland massaging devices 650 have
the same structure and operational principle, only one
thereof will be described. Referring to FIG. 7, the first
submandibular gland massaging device 650 according to the
second embodiment 1s configured to include a fourth step
motor 652, a rotation plate 654, a second massaging member
656, and a connection member 658.

The rotation plate 654 i1s rotated in connection to the
fourth step motor 652.

The second massaging member 656 1s arranged at the
position corresponding to the submandibular gland to mas-
sage the submandibular gland. The one side of the connec-
tion member 638 1s connected to a position shifted from the
center of the rotation plate 654, and the other side of the
connection member 638 1s connected to the second massag-
ing member 656. When the rotation plate 6354 1s rotated by
the fourth step motor 652, the one side of the connection
member performs rotation motion, and the other side of the
connection member which 1s connected to the second mas-
saging member 656 performs a straight line motion. There-
fore, the second massaging member 636 repeats up and
down motions to perform massage to stimulate the user’s
submandibular gland.

Two submandibular gland massaging devices 650 are
installed so as to massage user’s two submandibular glands,
and the two submandibular gland massaging devices are
connected to each other by a second fixing member 660 as
a fixing member which props the chin. The other sides of the
first and second submandibular gland massaging devices
650, which are not connected to the second fixing member
640, arc connected to the first and second parotid gland
massaging devices, and the first and second submandibular
gland massaging devices 650 are controlled by the control
unit to be operated.

On the other hand, the submandibular gland massaging
device 650 may further include a second contact portion 659
which 1s disposed 1n front of the second massaging member
656. The second contact portion 659 needs to minimize the
stimulus exerted on the face through the massaging of the
second massaging member 656. In addition, since radioio-
dine may be discharged in form of saliva and sweat, the
second contact portion 659 which 1s in direct contact with a
patient’s skin may be contaminated with radioactivity, so
that the reuse of the second contact portion 639 is restricted.
Therefore, the second contact portion 659 1s configured with
a disposable cover made of a waterproof material, so that the
second contact portion 659 can be replaced after the use of
automatic salivation facilitating apparatus according to the
present mvention.

FIG. 8 1s a diagram 1illustrating an example where the
automatic salivation facilitating apparatus according to the
second embodiment of the present invention 1s worn. Refer-
ring to FIG. 8, since the automatic salivation facilitating
apparatus having the above-described configuration accord-
ing to the second embodiment further includes the subman-
dibular gland massaging device, salivation can be addition-
ally improved in addition to the salivation performed by the
automatic salivation facilitating apparatus according to the
first embodiment, so that it 1s possible to effectively dis-

charge toxins from the salivary gland.

Third Embodiment

Heremaftter, structures and operational principles of an
automatic salivation facilitating apparatus according to a



US 9,498,403 B2

11

third embodiment of the present invention will be described
in detail with reference to the attached drawings. Although
the structure of the automatic salivation facilitating appara-
tus according to the third embodiment 1s similar to those of
the first and second embodiments, the first and second
parotid gland massaging devices according to the third
embodiment are diflerent from the first and second parotid
gland massaging devices using conveyors according to the
first and second embodiments in that the first and second
parotid gland massaging devices according to the third
embodiment use piston units to massage parotid glands.
Therefore, the first and second parotid gland massaging
devices of the automatic salivation facilitating apparatus
according to the third embodiment, which have different
features from the first and second embodiments, will be
mainly described. In addition, the first and second parotid
gland massaging devices have the same structure and opera-
tional principle, and thus, only one thereof will be described.

FIGS. 9A to 9C are schematic diagrams 1illustrating a
structure of a first parotid gland massaging device according
to the third embodiment of the present invention. Referring,
to FIG. 9A, the first parotid gland massaging device 900 of
the automatic salivation facilitating apparatus according to
the third embodiment of the present invention 1s configured
to mclude a plurality of piston units 904 and a plurality of
first massaging members 906.

The piston units 904 are aligned in one direction. The
piston units 904 which are aligned 1n one direction 1s
controlled by the control unit so as to be sequentially
perform a reciprocating motion. At this time, the piston units
904 are systematically connected to each other, so that the
piston units 904 can be driven by one first step motor 902.
Referring to FIG. 9B, the piston umts 904 are systematically
connected to a shaft connected to the first step motor 902,
and thus, although the only one first step motor 1s controlled,
the piston units 904 sequentially performs the reciprocating,
motion. On the other hand, the piston units 904 may be
configured to be individually driven by respective first step
motors. In this embodiment, the configuration where the
piston units 904 are driven by the one first step motor
described above will be described.

The first massaging members 906 are fixed to the respec-
tive piston units 904. Therefore, the first massaging mem-
bers 906 perform the reciprocating motion forwards by the
driving of the respective piston umts 904. Referring to FIG.
9C, the piston units 904 sequentially perform the recipro-
cating motion in the direction from the user’s parotid gland
to the front of the face, so that the first massaging members
fixed to the piston units sequentially push and massage the
parotid gland. Therefore, the toxins stored in the parotid
gland 1s prevented from being tlowed into the body and 1s
discharged. In addition, the parotid gland 1s stimulated to
facilitate the salivation, so the toxins can be eflectively
discharged into the oral cavity.

On the other hand, referring to FIG. 9B, the first massag-

ing member 906 1s configured to include a connection bar
907 of which the one side 1s connected to the surface of the
piston unit 904 and a rotation ball 908 which i1s disposed to
the other side of the connection bar 907. In addition, 1t 1s
preferable that the connection bar 907 1s configured with an
clastic member so as not to exert an excessive stimulus on
the face, and when the rotation ball 908 1s 1n close contact
with the face, the connection bar 907 1s bent and moved 1n
accordance with the face, so that the parotid gland can be
massaged with an appropriate force. In addition, it 1s pref-
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crable that the rotation ball 908 1s configured 1mn a semi-
spherical or spherical shape so as to smoothly massage the
face.

In the automatic salivation facilitating apparatus having
the above-described configuration according to the present
invention, the parotid gland massaging device 900 uses the
piston units which simply perform the reciprocating motion
to allow the first massaging members to be moved to
sequentially push the parotid gland, so that 1t 1s possible to
obtain the same eflect of discharging the toxins stored in the
parotid gland as those of the first and second embodiments.

On the other hand, the first parotid gland massaging
device 900 may further includes a first contact portion 905
which 1s disposed in front of the first massaging members
906. The first contact portion 905 needs to mimmize the
stimulus exerted on the face by the motion of the first
massaging members 906 and needs to allow the first mas-
saging members 906 to smoothly be moved. In addition,
since radiolodine may be discharged in form of saliva and
sweat, the first contact portion 905 which 1s 1n direct contact
with a patient’s skin may be contaminated with radioactivity,
so that the reuse of the first contact portion 905 1s restricted.
Therefore, the first contact portion 905 1s configured with a
disposable cover made of a waterproof material, so that the
first contact portion 905 can be replaced after the use of
automatic salivation facilitating apparatus according to the
present mvention.

While the present invention has been particularly shown
and described with reference to exemplary embodiments
thereof, 1t will be understood by those skilled 1n the art that
various changes 1n form and details may be made therein
without departing from the spirit and scope of the invention
as defined by the appended claims. The exemplary embodi-
ments should be considered 1n descriptive sense only and not
for purposes of limitation. Therefore, the scope of the
invention 1s defined not by the detailed description of the
invention but by the appended claims, and all differences
within the scope will be construed as being included 1n the
present 1nvention.

INDUSTRIAL APPLICABILITY

An automatic salivation facilitating apparatus according
to the present invention can be widely used 1n all the fields
where medical treatment 1s performed through salivation
tacilitation. Although the present invention 1s disclosed so as
to prevent damage of the salivary gland and protect the
functions of the salivary gland by effectively removing
radioiodine used for thyroid cancer treatment from the
salivary gland, the present invention may be used for remov-
ing other toxins from the salivary gland through the saliva-
tion or for a variety of disease requiring continuous saliva-
tion. Due to aging or the like, the functions of the salivary
gland are weakened. Accordingly, Xxerostama may occur. At
this time, the automatic salivation facilitating apparatus
according to the present invention can be used for stimulat-
ing the salivary gland to maintain the functions of the
salivary gland. In addition, the automatic salivation facili-
tating apparatus according to the present mvention can be
used for preventing xerostama in advance and relaxing the
deterioration in the functions of the salivary gland. In
addition, the automatic salivation facilitating apparatus
according to the present mnvention can be used for prevent-
ing and treating disease of the oral cavity and teeth caused
by a decrease 1n the salivation.
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The 1nvention claimed 1s:

1. An automatic salivation facilitating apparatus compris-
ng:

a first parotid gland massaging device which 1s arranged

so as to correspond to a left-side parotid gland of a user;

a second parotid gland massaging device which 1s
arranged so as to correspond to a right-side parotid
gland of the user;

a first fixing member which connects the first and second
parotid gland massaging devices and allows the user to
wear the automatic salivation facilitating apparatus,
wherein each of the first and second parotid gland
massaging devices includes: a first step motor; a con-
veyor which 1s connected to the first step motor to be
moved 1n one direction according to driving of the first
step motor; and a first massaging member which 1s
fixed on a surface of the conveyor to be moved 1n one
direction together with the conveyor;

a salivation agent injection unit which i1s connected to a
lower portion of one of the first and second parotid
gland massaging devices to periodically automatically
inject a salivation agent; and

a controller which includes a control umt and a power
supply unmit which supplies power to the first and
second parotid gland massaging devices and the sali-
vation agent injection unit,

wherein the control unit 1s configured to control the first
and second parotid gland massaging devices and the
salivation agent injection unit according to salivation
facilitating conditions including a massaging period, a
massaging time, a salivation agent injection amount
and a salivation agent injection period to eflectively
remove toxins through massaging by injecting periodi-
cally the salivation agent.

2. The automatic salivation facilitating apparatus accord-

ing to claim 1, further comprising:

a first submandibular gland massaging device which 1s
arranged so as to correspond to a left-side submandibu-
lar gland of the user;

a second submandibular gland massaging device which 1s
arranged so as to correspond to a right-side subman-
dibular gland of the user; and

a second fixing member which connects the first and
second submandibular gland massaging devices and
allow the automatic salivation facilitating apparatus to
be worn to a user’s chin,

wherein the first and second submandibular gland mas-
saging devices are connected to the first and second
parotid gland massaging devices, respectively, and are
controlled to operate by the control unait.

3. The automatic salivation facilitating apparatus accord-
ing to claim 2, wherein each of the first and second sub-
mandibular gland massaging devices includes:

a fourth step motor;

a rotation plate which 1s rotated in connection to the fourth

step motor;

a second massaging member which massages a subman-
dibular gland; and

a connection member of which the one side 1s connected
to a position shifted from the center of the rotation plate
and of which the other side 1s connected to the second
massaging member.

4. The automatic salivation facilitating apparatus accord-
ing to claim 3, wherein each of the first and second sub-
mandibular gland massaging devices further includes

a second contact portion which 1s disposed 1n front of the
second massaging member and 1s configured with a
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disposable cover made of a waterprool material so that
the second contact portion 1s replaced after the use of
the automatic salivation facilitating apparatus.

5. The automatic salivation facilitating apparatus accord-
ing to claim 1, wherein the first massaging member includes:

a connection bar of which the one side 1s connected to the
surface of the conveyor; and

a rotation ball which 1s disposed to the other side of the
connection bar.

6. The automatic salivation facilitating apparatus accord-

ing to claim 5,

wherein each of the first and second parotid gland mas-
saging devices further icludes a second step motor
which 1s arranged between the first massaging member
and the conveyor, and

wherein the connection bar 1s configured so that the one
side thereof 1s connected to the second step motor.

7. The automatic salivation facilitating apparatus accord-

ing to claim 5,

wherein the connection bar 1s made of an elastic member,
and

wherein the rotation ball 1s formed in one of semispherical
and spherical shapes.

8. The automatic salivation facilitating apparatus accord-
ing to claim 1, wherein each of the first and second parotid
gland massaging devices further includes a first contact
portion which 1s disposed 1n front of the first massaging
member and 1s covered with a disposable cover made of a
waterprool material.

9. The automatic salivation facilitating apparatus accord-
ing to claim 1, wherein the salivation agent injection unit
includes:

a salivation agent syringe which 1s configured to include

a cylinder which contains a salivation agent and where
an outlet for ejecting the salivation agent 1s formed at
the one side thereof and a plunger which 1s moved
along an 1nner side of the cylinder;

a third step motor;

a gear mechanism which i1s configured to include a
primary gear which 1s connected to the third step motor
and a plurality of secondary gears which are moved 1n
engagement with the primary gear;

a plunger moving screw which 1s rotated in connecting to
the last secondary gear in the gear mechanism;

a plunger gasket which 1s disposed 1n an inner portion of
the cylinder of the salivation agent syringe and dis-
posed to the one side of the plunger to adjust an internal
pressure of the cylinder according to the movement the
plunger gasket; and

a plunger fastening nut which 1s disposed to the other side
of the plunger opposite to the plunger gasket and 1is
moved in engagement with the rotation of the plunger
moving screw to move the plunger, so that the saliva-
tion agent 1njection amount can be adjusted.

10. The automatic salivation facilitating apparatus accord-
ing to claim 9, wherein the salivation agent injection unit
includes a salivation agent injection tube of which the one
side 1s connected to the outlet of the salivation agent syringe
and of which the other side 1s disposed 1n a user’s oral cavity
and which 1s configured with a flexible matenal.

11. The automatic salivation facilitating apparatus accord-
ing to claim 10, wherein the salivation agent injection unit
further includes an imjection tube fastening member which
fastens the salivation agent 1njection tube to the user’s oral
cavity, and

wherein the injection tube fastening member 1s fixed to
user’s teeth.
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12. The automatic salivation facilitating apparatus accord-
ing to claim 1,
wherein the control unit further includes an external
setting unit which can set operation conditions exter-
nally, and 5

wherein the control unit i1s operated according to the
conditions set by the external setting unait.

13. The automatic salivation facilitating apparatus accord-
ing to claim 1, wherein the automatic salivation facilitating
apparatus further includes a third fixing member which 10
connects the first and second parotid gland massaging
devices and 1s disposed at a predetermined angle with
respect to the first fixing member.
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